Stimulation of arachidonic acid metabolism by adherence of alveolar macrophages to a plastic substrate. Modulation by fetal bovine serum.
In previous studies on arachidonic acid (AA) metabolism by pulmonary macrophages in vitro, we observed that the presence of serum in the culture medium influenced the profile of AA metabolites released. To further characterize this phenomenon, rat alveolar macrophages were placed in plastic tissue culture dishes and allowed to adhere in the presence or absence of 7.5% fetal bovine serum (FBS) for 1 h. Adherent cells were then maintained in medium (equilibration) with or without FBS for 3.5 h before stimulation with the calcium ionophore A23187. The release of thromboxane B2 (TXB2) (the stable metabolite of TXA2) and leukotriene B4 (LTB4) during culture was measured by radioimmunoassay and reverse-phase high pressure liquid chromatography, respectively, at the end of each culture step. Cell adhesion to the plastic substrate in FBS-free medium induced an intense stimulation of AA metabolism, with the release of both TXB2 and LTB4. Adhesion and the accompanying TXB2 release appear to be mediated by trypsin-sensitive components since trypsin-pretreated macrophages showed a dramatic reduction in both adherence and TXB2 synthesis. The presence of FBS during the attachment phase of culture reduced both adhesion and release of TXB2 and LTB4 by more than 50%. On the other hand, addition of FBS to cells that had completed adhesion in serum-free medium stimulated release of both metabolites. When challenged with calcium ionophore after 4.5 h of culture, macrophages that had adhered in FBS-free medium released a much smaller amount of TXB2 than did macrophages that had been cultured in the presence of FBS.(ABSTRACT TRUNCATED AT 250 WORDS)